Presymbiotic factors released by the arbuscular mycorrhizal fungus Gigaspora margarita induce starch accumulation in Lotus japonicus roots.
* Nutrient exchange is the key symbiotic feature of arbuscular mycorrhiza (AM). As evidence is accumulating that plants sense presymbiotic factors from AM fungi and prepare for colonization, we investigated whether modifications in plant sugar metabolism might be part of the precolonization program. * Inoculation of Lotus japonicus roots in a double Millipore sandwich with the AM fungus Gigaspora margarita prevented contact between the symbionts but allowed exchange of signal molecules. Starch content was used as a marker for root carbohydrate status. * Mycorrhizal colonization of L. japonicus roots led to a decrease in starch concentration. In roots inoculated in the double sandwich, the polysaccharide accumulated after 1 wk and persisted for at least 4 wk. The response was absent in the castor myc(-) mutant, sym4-2, while transcript levels of both CASTOR and POLLUX were slightly enhanced in the wild-type L. japonicus roots, suggesting a requirement of the corresponding proteins for the starch-accumulation response. Exudates obtained from fungal spores germinated in the absence of the plant also induced starch accumulation in wild-type L. japonicus roots. * We conclude that factors released from germinating AM fungal spores induce changes in the root carbon status, possibly by enhancing sugar import, which leads to starch accumulation when colonization is prevented.